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Study on Improvement on Accuracy in Estimation of 2-D Heart Wall Motion by
~ Optimization of Correlation Kernel Size for Ultrasonic Measurement of
Regional Myocardial Contraction and Relaxation
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For noninvasive and quantitative measurements of global 2-D heart wall motion, speckle tracking methods have
been developed and used in clinical situations. In these conventional methods, an important parameter, the optimal
kernel size, bas not been thoroughly investigated. In our study, the optimal kernel size was defined using the
ultrasonic field under several signal-to-noise ratios. In a basic experiment, it was found that the optimal kernel sizes
at several depths can be determined from the size of ultrasonic field area, which was determined by the width at -20
dB of ultrasonic sound pressure profile. In in vivo experiment, the regional instantaneous velocities and strain rates
of the heart wall were analyzed in detail at an extremely high temporal resolution (frame rate of 860 Hz). In this
study, transitions in contraction and relaxation were able to be detected by 2D tracking. These results indicate the
potential of this method for accurate estimation of strain rates and detailed analyses of physiological function of the

myocardium,
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